Methylprednisolone causes matrix metalloproteinase-dependent emphysema in adult rats.
Previous investigations have shown that corticosteroids affect the development and maturation of the developing lung in utero and in neonatal animals. Systemic corticosteroids are routinely used for the treatment of acute exacerbations of chronic obstructive pulmonary disease, and inhaled corticosteroids are more frequently being prescribed for the long-term treatment of patients with chronic obstructive pulmonary disease. Because corticosteroids can affect matrix metalloproteinases and because the concept of protease/antiprotease imbalance is an important concept regarding the pathogenesis of emphysema, we examined the effects of chronic steroid treatment on lung structure in adult rats. Rats treated with 2 mg/kg of methylprednisolone daily for 1, 2, or 4 weeks had an increased mean linear intercept and a decrease of the surface-volume ratio when compared with age-matched control animals, and the animals showed increased matrix metalloproteinase-9 activity in their lungs on zymography. Rats treated concomitantly with methylprednisolone and a broad-spectrum matrix metalloproteinase inhibitor (GM6001) did not develop emphysema. We conclude that systemic treatment of adult rats with the antiinflammatory steroid methylprednisolone increases the activity of matrix metalloproteinases in the lung and causes emphysema.